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Project Vision

Maximize gas turbine efficiency with low weight using a
supercritical CO2 (sCO2) waste heat recovery system
>10% net efficiency increase over SOA with comparable
power density
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REEACH Phase 1 Project Overview
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Team

V2 Raytheon 2 Collins
Technologies Aerospace ragdiiie
University

Raytheon Technologies Research  East Hartford, CT Requirements, system architecture design, component and
Center system validation testing
Pratt & Whitney East Hartford, CT Gas turbine design, commercialization
Collins Aerospace Rockford, IL Electrical system design, commercialization
Oregon State University Corvallis, OR sCO2 cooling of electrical components

» Multi-disciplinary team with domain leadership

» All team members have executed ARPA-E
programs in the past

Ram Ranjan  Brent Staubach Andreas Koenig Joshua Gess
RTRC P&W Collins osu
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Innovation

System performance w.r.t. SOA

Gas turbine Energy storage and power generation metric ARPA-e goal Baseline CO-POWER
o ot (e e 30kWhkg 350  3.50 <> 4.50
E'*Z’IP E;pfrﬁi?:ﬁf%"):pw‘e“ 0.75 kWikg 0.88 0.80 < 1.20
Eesrpdilﬁtaelnﬁgﬁ;:ﬁj; $1000/kW 341 350 <> 1000
ESPG delivered energy $0.15/kWh 0.152 0.16 < 0.15
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Risk Update
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Task Outline & Technical Objectives

Major Tasks and Go / No-Gos

Critical Risk Reduction Task 1: ESPG system design and refinement
12 months Go/No-Go: Full system detailed design review

Task 2: Waste heat recovery HX development
Task 3: sCO2 turbomachinery development
Task 4: sCO2 turbogenerator development

Phase 1 sCO2 Cycle Power  p5¢k 5: sCO2 loop integration and power generation demo
Gen Demonstration

6 months Go/No-Go: sCO2 power gen demo & ESPG system review

Phase 2: Integrated
gas turbine-sCO2 _
cycle demonstration Task 7: Program Management (TRL/MRL Review)

- 12 mpnths
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Technology-to-Market Approach

» Technology-to-Market strategy Is focusing on hybrid
aviation applications for RTX business units Collins
Aerospace and Pratt & Whitney.

» General application markets are waste heat recovery
and primary power generation on aircratft.

» Other application includes ground-based high
efficiency power generation systems (modular nuclear,
solar, etc.)

> Anticipated first markets

— Aerospace power generation applications, TRL5-6
demo in Phase 2 program (2024)

» Key to aerospace commercialization: efficiency,
durability and power density
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